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A BLAST!DOE-2 COMPARISON STUDY

Annual comparison runs were made for a
10,000 ft 2, one-is t o r y, office building using
Phoenix !MY vea t he r to emphasize cooling
differences (see Reference J for details).
The building description inputs for both pro
grams vere made to agree as closely as poss:
ble within the constraints of the r e s ce c e i ..e
program input r eq c i reee nr s .

This comparison study was conducted by
members of the LSL Passive Solar Research and
Developoent Group and Group Q-11, Solar Ene r gy
Group, at Los Alamos National La bc r a t o r y in
conjunction with a Commercial Building Pass~ve

Eco l Lng Technology Assessment project for t ce
U.S. Department of Energy where both BLAS7 and
DOE-2 energy analysis programs were usee to
det e raf ne changes in building energy perfor
mance due to the utilization of ve r t cc s ~;;s

s tve cooling strategies, The comparison '...as
made to insure comparability of r e s ul t s
bet ....een strategies si::llulated by one program
and those of other strategies simulated by the
other program.

~a:lighting (and lighting controls)

I.'onderlng vba t to expect in the next
version of OCE-2? ,he £0110\l1ng is a
list of the :najor ~.elo; features ;,'e have
added to the code. DOE-2.U is nov
c cmpl e t e d and should be released by
the end of tr.is year.

Building Energy Simulation Group

BUl.LEnl' BOARD

•
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rhe sbe reen-cr res ruc
met bod f o r r e s r de nt LaL
co~mercial buildings

The results of the simulations are she••rt

on the next page in Figures 1 through 3, and
described below. Runs in other c i ree ce s a nd a
more detailed comparison of results v i.Ll. be
conducted in the near future.
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:-ror.be ve l l s ,

Si~pler, as
s hade s , fins

both Ve:1tE~ and unve nr ed

ve l I as more precise,
and cve rt.acg s

infiltration
and single zone

Figure
Cooling

1. ~onthly

Space Energy
Annual Heating and

~cre detailed humidification

Ne.; su:lllllary and verification reports

A ce t r ac input and output units option'

Ref. I. 10. L. Carroll, e r; a1., "Passive Ceo>
ing Technology As s e s seent : Synt he s i s i\e;c,rt",
L.EL and L.A~1. joitlt technical report, to be
published.

This figure shows the monthly heating e r.d
cooling energies for the LOADS only portion of
the programs. These are the !llontr.ly and
annual sum of zone sens rb Ie loads only, :0
make this comparison, BLAST vas run at a c cn
stant temperature of 73 0 r so a direct co:::
pa r t s cn could be 1l1ade bet ....een the prcg r aas .
The BLAST simulation ....as run .... i t h the E:-AS:
zoning arrangement (Which is slightly c i r-.
ferent from the DOE-2 arrangement) but ei-ice
the runs were made at constant temperature,
these zoning differences should not be s:g:::'
r rcanc • This figure shows that BLAST pr ec i c t s
heating loads that are larger than those
predicted by DOE-2 in all months, resulting i:1
an annual difference of 4::. 00£-2 coc"i:1~

loads are smaller in .... inter and slight::
higher in summer, but on an annual basis are
only 1.6~ lower than BLAST.

improve-but significant
described later.

?"fany scalI
ee nt s to be

Night-time forced ventilatiofl and aux
iliary night fans

Capability of specifying different
interior wall types

rhe editor vr she s to apologize to
George ~eixel, of the l'niversay ofl
~i~.nesota, and to Zulfikar Cumali, of
t:'e Consultants Ccrapu t a r Lcn Bureau,
for the lack of credit shown them fori
their work on zhe simulation of!
e a r t h-Be raed buildings, in the article)
on DOE-~.ln in the Xay 1982 issue, I
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Flo.2 SITE (BUILDING BOUNDARy) ENERGy CONSUMPTION
... n"'!lI!I5T

::'.!;ure' ~!or;thly and Annual Heating and Coc l i ng Site Energy Cons cap t Lcn

"o r a l e Lec t r t c i t y c:lnsucption 5110",n on this f Lgu r e includes ?cieary eevt peent energy (boilers
J.~,d c~_i.l:en), pLu s energy for fans, lights and equipment, and auxiliary equi?lllent. The d a f f e r-.

e nces ~n t c ce I e ce r gy use on a non r hl y and annual basis are less tr,a" 10%. Heating is unaf f e c t ed
~y :~e ~ti=ere~ce :et~een DX and chilled ~ater for DOE-2, and is about 20% smaller than BLAST on an
,,~.~_l.;al Ses t s • "':"he fact tr.at t~_e DOE-2 hea r i ng ?redietions are smaller in the sueae r , ....hen only hot
~a:er ~0ac5 are ~resent, suggests that :here ~aybe some differences ::et ....een the boiler algorithms.
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Figure J. ~onthly Site Electricity Demand

:he de:::and she..-n here is the total mo n t h Ly peak electricity demand for the building. There are
no differences greater chan about lOj;. Demand charges COClputec with r e s ul t s from both pr cg rees
\Joule sho. about the sace equivalence.

BeGS DISCOVERED IN DOE-2.IA AND I~7ERIM SOLVTIOSS

7he :0110"'1"g three new bugs have been discovered 1n the program s i nc e the last issue of t!oe
nevs l e t t e r , The first and last are 1n BDL, the second is 1n SYSTEl':S.

[J3] 7he p r og r ae ""ill give erroneous results if LlGH!1SG-TYPE a RIC-fLL:OR-""V has been e pe c i r i ec
in a space for .hich custom weighting factors are desired.

!nterim solution: ~se LIGHTI~G-:YP~ • 5~5-FLUOR.

[34J In a C!VAV system, when the fo110lo'ing four conditions are met simultaneously, then the sur
ply temperature may be a nc cr re c r l y calculated (on the high side): 1) the presence of a
fixed economizer, 2) the fans were off the previous hour, 3) outside air is r e l a t i ve ly
cold, and 4) mixed air is being passed to spaces.

1nteri~ solution: Sone.

[35] If custom weightil"g factors are requested for a zone with I!':':'ERIOR-,,'ALLs SEXT-TO an :_'~CCS

D1:101-1:D or PLn~,~ zone, then a bug in BOL loIill result in energy disappearing from ct.e
building. The amount of energy lost depends upon the fraction of wall surface c cr.t i guco s
loIith the unconditioned zone.

l at e r Im s o l u t Lon : In LeADS, define all zones as COl'DIT!O~1:D. In SYS:::?".S, defi~,e ~:e~u=s

and unc cnc t t i orted zones appropriately. Do not aliow SY5TE~~S to size variable air vc Lcr;e
systems from peak loads, if there is a single system for the entire building .

.)-
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GLAZING OPTIMIZATION STUDY

•

In collaboration \oIith the WindO\ol1i and Oay
lighting Group, a study \oIas undertaken by the
Building Energy Simulation Group in \lhich
annual energy consumption in an office building
module ....as ecde Ied parametrically ....1th 00E-2
for a wide range of glazing properties in three
different climates. Some highlights of this
s tudy are presented here; the full report \lal
pubEshed as Gluing Optimization Study for
~ Efficiency in Commercial Office Build
ings, R. Johnson, S. Selkowitz, F. Winkelmann,
and :1. Zentner, October 1981, Lawrence Berkeley
Laboratory Report LBL-12764. A primary objec
tive 'Was to develop results that could be
readily generalized and applied to optimize
gLaz t ng in a .... ide variety of design co"nsidera
tions.

ra Lues for the mal conductance, shading
coefficient, and visible transmittance \oIere
parametrically varied through representative
rang es , Annual energy use in a protOtypical
ccdu Ie of an ofHce building was calculated at
a :unction of glazi~g ~aterial properties,
glaz~ng area, orientation, and climate. A
~ocu:e configuration, representative of commer
cial office ~uilliing construction, ....as evolved
t hr cugh a series of sensitivity studies as the
bas Ls Ear a building-block approach for ce i cc
:ations. The 200 Et by 200 ft builliing moliule,
·~·r.ic~ can be considered as a single floor in a
-iu l t t s t or y building, c on t a t ns four Ldent LcaI
ce r iee ee r zcne s , each 30 ft deep, surrounding a
core lone. The vt ndcvs are furnished with
c ra ce s havir.g a sh .. liing cce r r rc reoe multiplier
:JE :'.6. '~.ere is an 80 percent probabil1~y tha~

:he d r ape s are closed when direct solar
:ra~s=ission exceeds 20 Btu/ft2-hr.

Annual energy consumption was ~odeled with
::XO:-:.l, which ...·as :nodi tied to improve the
ana l ys i s of fenestration performance. Glass
cccccc t ance ..'as varied from l.~ Btu/ft2-hr

(s:':~.~~e glazing) to 0.32 Btu/ft -hr (triple
~:H:'ng). Shading coefficient was varied frOlll
'J to 1.0 and \oIindow-to-wall ratio was varied
:':<0::1 J to 90 ce reene , Cities Io'ere chosen to
r ep r es e nt a wide range of climatic conditions.
Se Lec t ed were Bismarc;k, North Dakota, with a
nc r t xe rn heating-liominated climate; New York
C:':y. \oIi~h significant heating and cooling

-4-

requirements; and Miami, Florida, characterized
by low latitude and a cooling-dominated cli
mate.

An example of results for New York City is
shown in Figure 1.

From over 250 OOE-2.1 energy analyses, four
general conclusions were drawn:

1. Glazing of a perimeter zone office
will have a major impact on energy
consumption for both heating and cool
ing. The relationship of energy con
sumption to glazing is a complex func
tion of glazing size, orientation, anli
climate.

2. In all climate lones and on all orien
tations, a glazed wall with properly
selected glazing can usually provide
equivalent or better energy perfor
mance than an unglazed wall. Energy
efficiency can be achieved ....hile
retaining the. desirable e r ch Lt.ec t ur a I
qualities of windows.

3. Set annual performance can be fully
understood only by exalllining the com
ponent loads in detail and by accoun~

ing for the performance of heating and
cooling equipment and builciing opera
tion schedules.

4, No rule of thumb consistently aHovs
for selecting optimal glaZing proper-
ties. In most eases, if a de s Lred
energy budget is chosen, several
glazing-system approaches will be
available to the building liesigner,
providing flexibility in the design of
energy efficient solutions .... ithout
compromising other design require
eene s ,

In future Io'ork, this study will be expanded
to include the performance of window systems
with a variety of fixed and operable shadirlg
devices. The Building Energy Simubtion and
the ;"'indo.... and Day l Lgh t Lng groups are
currently lieveloping improved algorithms to
model the thermal, solar gain, and daylight
transmittance properties of such devices.
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Figure I. Sample glazing optimization results for a prototype office building located in t;'ew Ycrk
C1:y. The curves, obtained with DOE-2. show hOIi the annual energy use and the energy-use
ccepone nr s of a south-facing perimeter zone depend on the shading coefficient of the
glazing. The zone has single-pane glass and a window-to-wall ratio of 90%.
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